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(54) Macromolecular HALS with a definite molecular weight 

(57) The present invention relates to macromolecular derivatives with a definite molecular weight, containing a 
2 .2.6 6-ieiramethyl-4-pipericlyl group and to their use as light, heat and oxidation stabilizers for synthetic polymers and 
other organic materials, and to the materials thus stabilized. 
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EP 1319 643 A2 ' 
Description 

Background of the invention 

5 [0001] Derivatives containing the 2,2,6.6-tetramethyl-4-piperidyl group, In the following denoted by the acronym 
HALS (Hindered Amines Light Stabilizers) and their use as light stabilizers for the synthetic polymers are well known 
In the technical literature. They include both monomeric molecules, with a relatively low molecular weight, and oligo- 
meric or polymeric molecules with a higher average molecular weight. The latter products are practically mixtures of 
different molecular weights. 

10 [0002] Examples of monomeric molecules are disclosed in US 4,530,960, DOS 1,929,928, US 3,640,928, US 
3,640,928; examples of oligomeric or polymeric molecules are the ones described in US 4,477,615, US 4,233,412, 
US 4,331,586, DOS 2,636,144, DOS 2,456,864, US 4,315,859, US 4,104,248, US 4,086,204, US 4,038,280. 
[0003] The choice of the product to be used for obtaining the highest stability of a material depends on the kind of 
the material Itself, the conditions which it is subjected to during use, the length of use and the features which are 

IS intended to be particularly protected. 

[0004] These features are first of all the appearance and the mechanical strength. 

[0005] According to the technical literature (see: Research Disclosure n** 20936, published on September 1981 by 
F. Gucumus, Ciba-Geigy; Proceedings of "146me Journ6es d'Etudes sur le Vieillissemente des Polim6res" - Bandol, 
September 22, 2000) a correlation exists between the molecular weight and the performance. Generally speaking, low 
20 molecular weights have a minor resistance to migration and extraction in comparison with higher molecular weights; 
on the other hand, a too high molecular weights can be less effective in the stabilization. 

Sunnmary of the invention 

25 [0006] The invention relates to macromolecular HALS, with molecular weights not polydispersed, well defined and 
variable within a wide range, obtainable by suitably selecting the intenmediates. The invention also concerns the process 
for the preparation thereof. By this means, a number of stabilizers are available, between which the most suitable to 
a specific need of use can be chosen. 

30 Detailed description of the invention 

[0007] More particularly, the invention relates to compounds of formula (I) 
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in which R Is H, methyl or an-0-R4 group; R4 is C1 -C8 linear or branched alkyi or cyclohexyl; R1 is H or CI -C8 
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linear or branched alkyi; R2 and R3. which can be the same or different, are H or C1 -C8 linear or branched alkyi or a 
groupof fon7iula(ll) 

H3C 
H3C— ^ ■ 



R N 



10 ' H3C 



H3C 

formula (II) 

A is a group -N-R2R3 or a group of formula (III) 

H3C. 



H3C ^ ^ ^R, 

R N > N 



H3C ^ ^ \ N (CH2)n 



R N > N 

\ 



HaC ^ ^ R, 



formula (III) 



in which R, R1, R2, R3 have the meanings previously defined; 
n is 2 to 6; 
p is 2 to 5; 

40 B is a group of formulas (IV) to (VIII): 



(CH2)m 

/ \ 

45 N N IV 
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R2 R3 



■NH (— CH2 CH2 N — ) CH2 CH2 NH 
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— NH ( CH2 )^ (GH2 ) ^ NH 



(VI) 



NH ( CH2 ) N (CH2 ) N ( CH2 ) NH- 



(VII) 

in which m is 2 to 12 and r is 1 to 3 



-( CH2 
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( CH2 ) 



NH 



CH2 

I 

NH 
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R IS preferably H or methyl or the group OR4 where R4 is as previously defined, preferably cyclohexyl. 
[0008] R1 is preferably H, methyl or butyl. 
[0009] R2 and R2 preferably are H or a group of formula (II). 
[0010] A is preferably a group of formula (II) or (III). 

[0011] The preferred compounds of the present Invention are those in which R1 Is butyl. R2 and R3 are hydrogen, 
p has the values 2 to 4 and n is 6. 

[0012] The compounds of the present invention are characterised by well defined, not polydispersed molecular 
weights. 

[0013] The present invention also relates to a process for the preparation of compounds (1), which process consists 
of the following steps: 

a compound of formula (IX): 




Is reacted with the required amount of an amine of formula (X): 
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N — (CH2)n— y— H 
(X) 



to give a compound of foimula (XI): 




R— N 




V-N 

N N— (CH2)„-N H 



R2 



I 

R3 



(XI) 



[0014] Two moles of the compound of fomnula (XI) are further reacted with one mole of cyanuric chloride to obtain 
the intermediate of formula (XII): 



R-N 



R-N 




N-R 



-R 



N N 
y__^ R3 R2 

R1 CI R1 

(XII) 

which is finally reacted with a stoichiometric amount of the polyamines comprising the groups shown in the for- 
mulas from (IV) to (VIII) thus obtaining the products of the present invention. 

[0015] An alternative process for the preparation of compounds of formula (I) comprises the reaction of the com- 
pounds of fonnnuia (XI) with the compounds of fomnula (XIII): 




R— N 
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n'^ (CH2)„- 

/ R2 



R1 



(Xlll) 




N— R 



in which R, R1, R2, R3 have the meanings previously mentioned. 
[0016] In the formulas (X), (XI), (XII) and (Xlll), the methyl groups in the positions 2 and 6 of the piperidyl ring are 
represented as 
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[0017] The compounds of formula (I) in which R = -0-R4 can be prepared from the corresponding compounds in 
which R = H by reaction with aliphatic or cycloaliphatic hydrocarbon in presence of peroxides or hydroperoxides and 
molybdenum oxide. 

[0018] The resulting compounds have well defined, not polydispersed molecular weight, and consist of a single 
oligomer, instead of a mixture of many of them. 

[0019] The compounds of fonnula (I), alone or in mixture with other compounds of fomnula (1), are very effective in 
improving the light, heat and oxidation stabilization of organic materials, especially synthetic polymers and copolymers. 
Polypropylene and polyethylene in the form of films, fibers or also thick objects, are preferred polymers. The compounds 
wherein R is an -OR4 group are particularly suited for agricultural films, as this group i& more resistant than hydrogen 
and alkyi residues against the deactivating action by pesticides, especially sulphur-containing pesticides, and by acids. 
[0020] When the R- residue in the formula (I) is the-0-R4 group, the compounds of the invention can also be used 
as flame retard ants. 

[0021] Examples of materials that can be stabilized are: 



a) Polymers of monoolefins and di-olefins, their co-polymers and mixtures of homo and co-polymers of monoolefins 
and di-olefins. Examples of monoolefins and di-olefins polymers are polymers of propylene, ethylene, isobutylene, 
methylpentene, isoprene, butadiene, cycloolefins, such as cyclopentene and norbornene. The polymers can be 
crosslinked and have different molecular weights, for example high density polyethylene <HDPE), high density and 
high molecular weight polyethylene (HDPE-HMW), high density and ultrahigh molecular weight polyethylene 
(HDPE-UHMW), medium density polyethylene (MDPE). low density polyethylene (LDPE), linear low density pol- 
yethylene (LLDPE). 

b) Polystyrene, poly(p-methylstyrene). poly(a -methylstyrene) and copolymers of styrene or methylstyrene with 
dienes or acrylic monomers, for example styrene/butadlene, styrene/acrylonltrile, styrene/alkyi acrylate, styrene/ 
alkyI methacrylate, styrene/maleic anhydride, styrene/butadlene/acrylonltrile or mixture of these polymers and co- 
polymers; polymers of styrene or methylstyrene or acrylic monomers grafted on polybutadiene or polybutadiene/ 
styrene or polybutadlene/acrylonltrile or ethytene/propylene/diene terpolymers or mixture of copolymers known as 
ABS, MBS. AES. 

c) Halogen-containing polymers such as polyvinyl chloride or fluoride, polyvinylidene chloride or fluoride, as well 
as their copolymers such as vinyl chloride/vinylidene chloride, vinyl chlorideA^inyl acetate; chlorinated rubbers, 
poiychloroprene, chlorinated and brominated copolymers of isobutylene/lsoprene, chlorinated polyethylene, co- 
polymers of ethylene and chlorinated ethylene, epichlorohydrin copolymers. 

d) Acrylic polymers such as polyacrylates, polymethylmethacrylates, poly aery lam ides, polyacrylonitrile, butyl acr- 
ylate Impact-modified acrylic polymers. 

e) Vinyl polymers such as polyvinyl alcohol, polyvinyl acetate, vinyl alcohol/vinyl acetate copolymers, polyvinyl 
esters, polyvinyl butyral. 

f) Homo and co-polymers of cyclic ethers such as polyalkylene glycols, polymers and copolymers of ethylene 
oxide, propylene oxide; polyacetals such as polyoxymethylene and polyacetals modified with thermoplastic poly- 
uretanes or acrylates. 

g) Polyurethanes obtained from hydroxyl terminated polyethers or polyesters with aliphatic or aromatic isocyanates 
or polyisocyanates. 

h) Polyamides derived from aliphatic or aromatic diamines with aliphatic or aromatic dicarboxylic acids or derived 
from amino-carboxylic acids, for example polyamide 4, polyamide 6, polyamide 6/6, polyamide 11,12; block co- 
polymers of the aforementioned polyamides with polyoiefins or polyethers. 

i) Polyureas, polylmides, polyamide-imides, polyetherimids, po ly ester im ids, polyhydantoins and polybenzimida- 
2oles. 

j) Polyesters derived from dicarboxylic acids and diois or from hydroxycarboxylic acids, for instance polyethylene 
terephthalate, polybutylene terephthalate; block copolymers obtained from hydroxy l-terminated polyethers with 
dicarboxylic acids. 
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k) Polycarbonates and polyester carbonates. 

I) Polysulfones and copolymers containing sulfonic groups. 

m) Phenol/fonnaldheyde resins, urea/formaldheyde resins and melamine/fomnaldheyde resins. 

n) Drying all<yd resins, unsaturated polyesters resins, pre-polymers for drying or pblynnerlsable coatings. 
5 0) Epoxy resins derived from aliphatic, cycloaliphatic, heterocyclic or aromatic glycidyl compounds, for example 

diglycidyl ether of bisphenol A, crosslinked with customary hardeners such as anhydrides or amines, 

p) Natural polymers such as cellulose, rubber, gelatin and chemically modified derivatives thereof such as cellulose 

acetates, methyl cellulose, carboxymethyl cellulose. 

q) Blends of the polymers mentioned from a) to p). 
10 r) Natural and synthetic latices, water in oil and oil In water emulsions, nhineral and vegetable oils, waxes and fats, 

optionally synthetically modified also. 

[0022] For the purposes of the present invention, the compounds of formula (I) can also be used in mixture with other 
stabilizers based upon hindered amines, for example those disclosed In US 4,477,615, DOS 2,456,864, DOS 
IS 2,636,144, DOS 1,929,928. 

[0023] The invention further relates to compositions comprising organic materials susceptible to degradation induced 
by light, heat or oxidation containing at least a compound of formula (I). The organic material Is preferably a synthetic 
polymer, more partlculariy a polyolefln such as polyethylene or polypropylene. 

[0024] The amount of compounds of formula (I) or the mixture thereof to be used is from 0.01% to 5%, preferably 
20 from 0.05% to 2%, more preferably from 0.05% to 1 %, referred to the weight of the material to be stabilized. The amount 
depends anyway on the nature of the material and on the effect to be obtained. 

[0025] The compounds of formula (I) can be added to the finished polymeric materials or during their manufacturing 
and can be Incorporated in the pure form or in mixture with other additives suitable for the intended scope, as for 
instance antioxidants, UV absorbers, heat stabilizers, such as the ones listed below. Furthermore: they can be in form 
25 of powder, granules or pellets, encapsulated in waxes, oils or polymers. 

[0026] If required, the materials to be stabilized can already contain, or can be subsequently added with, other con- 
ventional additives as antioxidants, UV absorbers, fillers, nickel stabilizers, plasticizers, every kind of anti-aging stabi- 
lizers, corrosion inhibitors and metal deactivators such as the ones listed below. 
[0027] Examples of the aforementioned conventional additives are: 

30 

1 . Antioxidants 

1.1. Alkylated phenols, for example 2,6-dl-tert-butyl-4-methylphenol; 2-tert-butyl-4,6-dimethylphenol; 2,6-dl- 
tert-butyl-4-ethylphenol; 2,6-di-tert-butyl-4-n-butylphenol; 2,6-di-tert-butyl-4-isobutylphenol; 2,6-dicy- 

35 clopentyl-4-rnethylphenol; 2-(a-methylcyclohexyl)-4,6-dimethyl-phenol; 2,6-dioctadecyl-4-methylphenol; 

2,4,6-tricyclohexyl-phenol; 2,6-di-tert-butyl-4-methoxymethyl-phenol; nonylphenols which are linear or 
branched in the side chains, for example, 2,6-di-nonyl-4-methylphenol; 2,4-dlmethyl-6-(1 '-methylundecyl)phe- 
nol; 2.4-dlmethyl-6-(1'-methylheptadecyl)phenol; and mixtures thereof. 

1 .2. Alkylthiomethylphenols, for example 2,4-dioctylthiomethyl-6-tert-butylphenol; 2,4-dioctylthlomethyl- 
40 6-methylphenol: 2,4-dioctylthio-methyl-6-ethylphenol; 2,6-di-dodecylthiomethyl-4-nonylphenol. 

1 .3. Hydroquinones and alkylated hydroquinones, for example 2,6-di-tert-buty!-4-methoxyphenol; 2,5-di-tert- 
butylhydroqulnone; 2.5-di-tert-amylhydroqulnone; 2,6-diphenyl-4-octadecyloxyphenol; 2,6-di-tert-butylhydro- 
quinone;2,5-dl-tert-butyl-4-hydroxyanisole;3,5-di-tert-butyl-4-hydroxyanisole;3,5-di-tert-butyl-4-hydroxyphe- 
nyl stearate; bis-(3,5-di-tert-butyl-4hydroxyphenyl) adipate. 

45 1 .4. Tocopherols, for example a-tocopherol, p-tocopherol. y-tocopherol, 6-tocopherol and mixtures thereof 

(Vitamin E), 

1 .5. Hydroxylated thiodiphenyl ethers, for example 2,2'-thiobis-(6-tert-butyl-4-melhylphenol) ; 2,2'-thiobis(4-oc- 
tylphenol); 4,4-thiobls-(6-tert-butyl-3-methylphenol); 4,4'-thiobls-(6-tert-butyl-2-methylphenol); 4,4*- 
bis-(2,6-dimethyl-4-hydroxyphenyl)disulf ide. 

so 1 .6. Alkylidenebisphenols, for example 2,2'-methylenebis(6-tert'butyl-4-methylphenol); 2,2'methylenebis 

(6-terl-butyl-4-ethylphenol): 2,2'-methylenebis[4-methyl-6-(a-methylcyclohexyl)-phenol]; 2,2'- methylene 
bls-(4-methyl-6-cyclohexylphenol); 2,2*-methylenebls(6-nonyl-4-methyl-phenol); 2,2'-methylenebis-(4,6-di- 
tert-butylphenol); 2,2'-ethylidenebis-(4,6-di-tert-butyl-phenol); 2,2'-ethylidenebis-(6-tert-butyl -4-isobutylphe- 
nol);2,2'-methylenebis[6-(a-methylbenzyl)-4-nonylphenol];2,2'-methylene-bis[6-(a,a-dimethylbenzyl)-4-non- 

55 yiphenol]; 4,4*-methylenebis(2,6-di-tert-butylphenol); 4,4'-methylenebis-(6-tert-butyl-2-methylphenol); 1 ,1 -bis 

(5-tert-butyl-4-hydroxy-2-methylphenyl)-butane; 2,6-bis(3-tert-butyl-5-methyl-2-hydroxybenzyl)-4-methylphe- 
noI;1 ,1 ,3-tris(5-tert-butyl-4-hydroxy-2-methyl-phenyl)butane; 1 ,1 -bis(5-tert-butyl-4-hydroxy-2-methyl-phenyl)- 
3-n-dodecyl-mercaptobutane; ethylene glycol bis[3,3-bis(3*-tert-butyl-4'-hydroxyphenyl)butyrate]; bis(3-tert- 
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butyl-4-hydroxy-5-methyl- phenyl)-dicyclopentadiene; bis-[2-(3'-tert-butyl-2'-hydroxy-5 '-methylbenzyl)-6-tert- 
butyl-4-methylphenyllterephthalate; 1 .1 -bis-(3,5-dimethyl-2-hydroxyphenyl)-butane; 2.2-bjs-(3.5-di-tert-butyl- 
4-hydroxyphenyl)-propane: 2.2-bjs-(5-tert-butyl-4-hydroxy-2-methylphenyl)-4-n-dodecylmercaptobutane; 
1 .1 ,5,5-tetra-(5-tert-butyl-4-hydroxy-2H7iethylphenyl)-pentane. 

1.7. 0-, N> and S-benzyl compounds, for example 3,5,3',5'-tetra-tert-butyI-4,4'-dihydroxy-di-benzyl ether, oc- 
tadecyl-4-hydroxy-3,5-dimethylbenzylmercaptoacetate, tridecyl-4-hydroxy-3,5-di-tert-butylbenzylmercaptoa- 
cetate, tris(3,5-di-tert-butyl-4-hydroxyben2yl)amine, bis(4-tert-butyl-3-hydroxy-2,6-dlmethylbenzy!)dithioter- 
ephthalate, bis(3,5-dl-tert-butyl-4-hydroxy-benzyl)sulfide, isooctyl-3,5-di-tert-butyl-4-hydroxybenzylmercap- 
toacetate. 

1.8. Hydroxybenzylated ma(onates> for example dioctadecyl-2,2-bls-(3,5-dl-tert-butyl-2-hydroxybenzyl)- 
malonate, di-octadecyl-2-(3-tert-butyl-4-hydroxy-5-methylbenzyl)-malonate, didodecylmercaptoethyl- 
2,2-bis-(3,5-di-tert-butyl-4-hydroxybenzyl)-malonate, bis-[4-(1 , 1 ,3,3-tetramethylbutyl) phenyl]-2,2-bis(3,5-di- 
tert-butyl-4-hydroxyben2yl) malonate. 

1.9. Aromatic hydroxybenzyl compounds, for example 1 ,3,5-tris-(3,5-dl-tert-butyl-4-hydroxy-benzyl)-2,4,6-tri- 
methylbenzene, 1 ,4-bls(3,5-di-tert-butyl-4-hydroxyben2yl)-2,3,5,6-tetramethylben2ene, 2,4,6-tris-(3,5-di-tert- 
butyl-4-hydroxybenzyl)phenol. 

1.10. Triazine Compounds, for example 2,4-bis-(octylmercapto)-6-(3,5-di-tert-butyl-4-hydroxyanillno)- 
1 ,3,5-triazine, 2-octylmercapto-4,6-bls-(3,5-di-tert-butyl-4-hydroxyanllino)-1 ,3,5-triazine, 2-octylmercapto- 
4,6-bis-(3,5-di-ten-butyl-4-hydroxyphenoxy)-1,3,5-tria2ine, 2,4,6-tris-(3,6-di-terl-butyl-4-hydroxyphenoxy)- 
1 ,2,3-triazine, 1 ,3,5-tris-(3,5-di-tert-butyl-4-hydroxybenzyl)-isocyanurate, 1 ,3,5-tris(4-tert-butyl-3-hydroxy- 
2,6-dimethyl-benzyl)-isocyanurate, 2,4,6-tris- (3,5-dhtert-butyl-4-hydroxy-phenylethyl)-1 ,3,5-triazine, 
1 ,3,5-tris-(3,5-dl-tert-butyl-4hydroxyphenyl-propionyl)-hexahydro-1 ,3,5-tria2lne, 1 ,3,5-tris-(3,5-dicyclohexyl- 
4-hydroxybenzyl) isocyanurate. 

1.11 .Benzylphosphonates. for example dlmethyl-2,5-'di-tert-butyl-4-hydroxyben2ylphosphonate, diethyl- 
3,6-di-tert-butyl-4-hydroxybenzylphosphonate, dioctadecyl-3,5-dl4ert-butyl-4-hydroxybenzylphosphonate, di- 
octadecyl-5-tert-buty)-4-hydroxy-3-methylbenzylphosphonate, 3,5-di-tert-butyM>hydroxybenzyiphosphonic 
acid monoethyl ester calcium salt. 

1.12. Acylaminophenols. for example 4-hydroxylauranilide. 4-hydroxystearanllide, octyt-N>(3.5-dl-tert-butyl- 
4- hy d roxyp h e ny l)carbamate . 

1.13. Esters of &-(3,5-di'tert-butyl-4"hydroxyphenyl)proplonic acid with mono- or polyhydric alcohols, such as 
methanol, ethanol. n-octanoi. i-octanol, octadecanol, 1 ,6-hexanediol. 1 ,9-nonanediol, ethylene glycol. 1 .2-pro- 
panedlol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris(hy- 
droxyethyl) isocyanurate. N,N'-bis(hydroxyethyl)oxamide, 3-thlaundecanol, 3-thiapentadecanol, trimethylhex- 
anediol, trimethylolpropane, 4-hydroxymethyl-1 -phospha-2,6,7-trloxablcyclo[2.2.2]octane. 

1.14. Esters of p-(5-tert-butyl-4'hydroxy-3>methylphenyl)proplonic acid with mono- or polyhydric alcohols, 
such as methanol, ethanol, n-octanol, i-octanol, octadecanol, 1 ,6-hexanediol, 1 ,9-nonanediol, ethylene glycol, 
1 ,2-propanediol, neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, 
tris-(hydroxyethyl) isocyanurate, N,N'-bis-(hydroxyethyl)oxamide, 3-thiaundecanol, 3-thiapentadecanol, tri- 
methylhexanediol, trimethylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]octane. 

1.15. Esters of p-(3-.5-dicyclohexyl-4-hydroxyphenyl)propionic acid with mono- or polyhydric alcohols, such 
as methanol, ethanol, octanol, octadecanol, 1 ,6-hexanediol, 1 ,9-nonanedlol, ethylene glycol, 1 ,2-propanediol, 
neopentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethl) 
isocyanurate, N,N'-bls(hydroxyethyl)-oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanedlol, tri- 
methylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]-octane. 

1.16. Esters of 3,5-di-tert-butyl-4-hvdroxyphenyl acetic acid with mono- or polyhydric alcohols, such as meth- 
anol, ethanol, octanol, octadecanol, 1 ,6-hexanediol, 1 ,9-nonanediol, ethylene glycol, 1 ,2-propanedlol, neo- 
pentyl glycol, thiodiethylene glycol, diethylene glycol, triethylene glycol, pentaerythritol, tris(hydroxyethyl)iso- 
cyanurate, N,N'-bis(hydroxyethyl)-oxamide, 3-thiaundecanol, 3-thiapentadecanol, trimethylhexanedlol, tri- 
methylolpropane, 4-hydroxymethyl-1-phospha-2,6,7-trioxabicyclo[2.2.2]-octane, 

1.17. Amides of &-(3,5-di-tert-butyl-4-hvdroxyphenyl)propionic acid e.g. N,N'-bis-(3,5-di-tert-butyl-4-hydroxy- 
phenylpropionyl)-hexamethylenediamide, N,N'-bis-(3,5-di-tert-butyl-4-hydroxy-phenylpropionyl)-trimethylen- 
ediamide, N,N*-bis-(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydFazide, N,N-bis(2-(3-[3,5-dl-tert-butyl- 
4-ydroxyphenyl]propionyloxy)6thyl]oxamlde. 

1.18. Ascorbic acid (vitamin C) 

1.19. Aminic antioxidants , such as N,N'-dl-isopropyl-p-phenylenedi'amine, N,N'-di-sec-butyl-p-phenylenedam- 
Ine, N,N'-bis(1 ,4-dimethylpentyl)-p-phenylenediamine, N,N'-bis(1 -ethyl-3-methylpentyl)-p-phenylenediamine, 
N.N'-bis(1 -methylheptyl)-p-phenylenediamine. N.N'-dicyclohexyl-p-phenylenedlamine, N,N'-diphenyl-p-phe- 
nylenediamine, N,N*-bis(2-naphthyl)-p-phenylenediamine. N-lsopropyl-N'-phenyl-p-phenylenediamine, 
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N-(1 ,3-dimethylbutyl)-N'-phenyl-p-phenylenediamine, N-(1 -methylheptyl)-N'-phenyl-p-phenylenediamine, N- 
cyclohexyl-N'-phenyl-p-phenylenediamine, 4-(p-toluenesulfamoyl)diphenylamine. N,N'-dimethyl-N.N*-di- 
sec-butyl-p-phonylenediamine, diphenylamine, N-allyldiphenylamine, 4-isopropoxydlphenylamine, N-phenyl- 

1- naphthylamine. N-{4-tert-octylphenyl)-1-naphthylamlne. N-phenyl-2-naphthylamine, p,p'-di-tert-octy!diphe- 
nylamine. 4-n-butylaminophenol, 4-butyrylaminophenol, 4-nonanoylaminophenol, 4-dodecanoylaminophenol, 
4-octadecanoylaminopheno!, bis-(4-methoxyphenyl)-amine, 2,6-di-tert-butyl-4-dimethylaminomethyl-phenol, 
2.4'-damino-diphenylmethane. 4.4-diamino-dlphenyl-methane, N,N.N',N'-tetramethyt-4,4'-dlaminodlphenyl- 
methane. 1 .2-bis[t2-methylphenyl)amino]ethane. 1 ,2-bis(phenylamino)propane, (o-tolyl)biguanide, bis[4-(V, 
3*-dimethylbutyl)phenyl]amine. tertoctylated N-phenyl-1 -naphthylamine, a mixture of mono- and dialkylated 
tert-butyl/lert-octyldiphenylamines, a mixture of mono- and dialkylated nonyldiphenylamineS: a mixture of mo- 
no- and dialkylated dodecyldiphenylamlnes, a mixture of mono- and dialkylated isopropyl/isohexyldiphe- 
nylamines. a mixture of mono- and dialkylated tert-butyldiphenylamines, 2,3-dihydro-3,3-dimethyi-4H-1 ,4-ben- 
zothiazine. phenothiazine, a mixture of mono- and dialkylated tert-butyl/tert-octylphenothiazlnes, a mixture of 
mono- and dialkylated lerl-octyl-phenothlazines, N-allylphenothlazlne, N,N,N',N'-tetraphenyl-1,4-dlaminobut- 

2- ene. N.N-bis-(2.2.6.6-tetramethyl-piperid-4-yl-hexamethlienediamine, bis-(2,2,6,6-tetrEunethylpiperid-4-yl) 
sebacaie. 2 2.6.6-ieiramethylpiperidin-4-one, 2,2,6,6-tetramethyl piperidin-4-ol. 

2. UV absortpers and tight stabilisers 

2.1. 2-(2 '-HydroxyphenyQbenzotriazoles, such as 2-(2'-hydroxy-5'-methylphenyI)-benzo-triazole, 2-(3',5'-di- 
tert-butyl-2'-hydroxyphenyl)-benzotriazole, 2-(5'-tert-butyl-2'-hydroxyphenyl) benzotrlazole, 2-(2'-hydroxy- 
5'-(1 .1 .3.3-totramelhylbutyl)phenyl)benzotriazole, 2-(3',5'-df tert-butyl-2'-hydroxyphenyl)-5-chloro-benzotria- 
zole. 2-(3* ten butyl 2* hydroxy-5'-methylphenyl)-S-chloro-benzotriazole: 2-(3*-sec-butyl-6'-tert-butyl-2'-hy- 
droxyphcnyi)bcnzolriazolc, 2 (2' hydroxy-4*-octyloxyphenyl)benzotriazole, 2-(3',6'-di-tert-amyl-2'-hydroxy- 
phenyl)-benzotria/olo. 2-(3',6'-bis-(a,a-dlmethyl-benzyl)-2'-hydroxy-phenyl)-benzotriazole, 2-(3'-tert-butyl-2- 
hydroxy-5'-(2- octyloxycarbonyl-ethyl) phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-5'-[2-(2-ethylhexyloxy)- 
carbonylethyil-2'-hydroxyphenyl)-5-chioro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy-5*-(2-methoxycarbonyl)- 
ethyl)phenyl)-5-chloro-benzotriazole, 2-(3'-tert-butyl-2'-hydroxy 5'-(2-methoxy-carbonyl-ethyl)phenyl benzot- 
riazole, 2-(3*-lcri-butyl-2"hydroxy-5*-(2-octyloxy-carbony!-ethyl)phenyl)benzotriazole, 2-(3*-tert-butyl-5*-[2- 
(2-ethylhexyloxy)carbonylethyl]-2-hydroxy-phenyl)benzotriazole, 2-(3'-dodecyl-2'-hydroxy-5-methylphenyl) 
benzotriazoie. 2-{3*lert-butyl-2'-hydroxy-5'-(2-iso-octyloxy-carbonyl-ethyl)-phenylbenzotriazole, 2,2'-methyl- 
ene-bis [4-(1 .1 .3.3-ietramethylbutyl)-6-benzotriazole-2-yl-phenol]; the transesterifrcation product of 2-[3'-tert- 
buty l-6*-(2-methoxycartoonylethyl)-2*-hydroxyphenyl]-2H-benzotriazole with polyethylene glycol 300 ; 
[R-CH2CH2-COO-CH2CH2 -Jg- where R = 3'-tert-butyl-4'-hydroxy-5'-2H-benzotriazol-2-yl-phenyl, 2-[2'-hy- 
droxy-3'-(a.a-dimethy(-benzyl)-5'-(1 ,1 ,3,3-tetramethylbuty I) -phenyl] benzotriazoie; 2-[2'-hydroxy-3'-(1 ,1 ,3, 

3- tetramelhyl-butyl)-5'-(a,a - dimethyl-benzyl)-phenyl]-ben2otriazole. 

2.2. 2-Hydroxvbenzophenones , such as 4-hydroxy, 4-methoxy/4-octyloxy. 4-decyloxy, 4-dodecyloxy, 4-ben- 
zyloxy, 4.2,4'-trihydroxy and 2-hydroxy-4,4-dimethoxy derivatives. 

2.3. Esters of substituted and unsubstltuted benzoic acids , such as 4-tert-butyl -phenyl salicylate, phenyl sal- 
icylate, octylphenyl salicylate, dibenzoyi resorcinol, bis(4-tert-butylbenzoyl) resorcinol, benzoyl resorcinol, 
2.4-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxybenzoate, hexadecyl 3,5-di-tert-butyl-4-hydroxyben2oate, 
octadecyl 3,5-di-tert-butyl-4-hydroxybenzoate, 2-methyl-4.6-di-tert-butylphenyl 3,5-di-tert-butyl-4-hydroxy- 
benzoate. 

2.4. Acryiates . such as ethyl (a-cyano-p,p-diphenylacrylate, isooctyl a-cyano-p,p-dlphenylacrylate, methyl a- 
carbomethoxycin Parnate, methyl-a-cyano-p-methyl-p-methoxy-cinnamate, butyl a-cyano-p-methyl-p-meth- 
oxycinnamate. methyl-a-carbomethoxy-p-methoxycinnamate and N-(p-carbomethoxy-p-cyanovinyl)-2-meth- 
yiindoline. 

2.5. Nickel compounds , for example nickel complexes of 2,2'-thio-bis-[4-(1 ,1 ,3,3-tetra-methylbutyl)phenol], 
such as the 1:1 or 1 ;2 complex, with or without additional llgands such as n-butylamine, triethanolamine or N- 
cyclohexyldiethaholamine, nickel dibutyldithiocarbamate, nickel salts of monoalkyi esters, e.g. the methyl or 
ethyl ester, of 4-hydroxy-3,5-di-tert-butyIbenzylphosphonic acid, nickel complexes of ketoximes, e.g. of 2-hy- 
droxy-4-mcthylphcnyl undccylketoxime, nickel complexes of 1-phenyl-4-lauroyl-6-hydroxypyrazole, with or 
without additional ligands. 

2>6. Sterlcally hindered amines, such as bis (2,2,6,6-tetramethyl-4-plperidyl)sebacate, bls(2,2,6,6-tetramethyl- 

4- piperidyl)succinate. bls(1 ,2,2,6, 6-pentamethyl-4-piperidyl)sebacate, bis(1-octyloxy-2,2,6,6-tetramethyl- 
4-piperidyl)sebacate. bis(1 ,2,2,6,6-pentamethyl-4-piperidyl)-n-butyl-3,5-di-tert-butyl-4-hydroxybenzyl- 
malonate. thecondensale of 1-(2-hydroxyethyl)-2,2,6,6-tetramethyl-4-hydroxypiperidine andsuccinlcacid, lin- 
ear or cyclic condensates of N,N'-bis(2.2,6,6-tetramethyl-4-piperidyl)hexamethylenediamine and 4-tert-oc- 
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tylamlno-2,6-dichloro-1,3,5-tria2ine, tris(2,2,6,6-tetramethyl-4-piperidyl) nitrilotriacetate, tetrakis (2,2,6,6-te- 
trannethyl-4-plperidyl)-1 ,2,3,4-butane-tetracarboxylate, 1 ,2-ethanediyl)-bis (3.3.5,5-tetramethytpjperazi- 
none),4-benzoyl-2,2.6,6-tetramethylpiperldine,4-stearyloxy-2,2,6.6-tetramethylpi^ 

tamethylplperidy!)-2-n-butyl-2-(2-hydroxy-3.5-dl-tert-butyl-ben2yl)malonate, 3-n-octyl-7,7,9,9-tetramethyl- 

1 .3.8- triazaspiro-[4.5]decan-2,4-dlone, bis(1 -octyloxy-2,2,6,6-tetramethyl-plperidyl)sebacate, bis(1 -octyloxy- 
2,2,6, 6-tetramethylpiperidyl)-succlnate, linear or cyclic condensates of N,N•-bis-(2,2,6,6-tetramethyl-4-piperi- 
dyl)hexamethylenediamine and 4-morpholino-2,6-dlchioro-1 ,3,5-tna2ine, the condensate of 2-chloro-4,6-bis 
(4-n-butylamino-2,2,6,6-tetramethylpiperidyl)-1 ,3,5-triazine and 1 ,2-bis (3-aminopropylamino)ethane, the 
condensate of 2-chloro-4,6-di-(4-n-butylamino-1,2,2,6,6-pentamethylpiperidyl)-1,3,5-trlazine and 1,2-bls-(3- 
amlnopropylamlno)ethane, 8-acetyl*3-dodecyl-7,7,9,9-tetramethyl-1 ,3,8-trlazaspiro[4.5]-decane-2,4-dione, 

3- dodecyl-1 -(2,2,6,6-tetramethyl-4-piperidyl)pyrrolidin-2,5-dione, 3-dodecyl-1 -(1 ,2,2,6,6-pentamethyl-4-plp- 
eridyl)pyrrolidine-2,5-dione, a mixture of 4-hexadecyloxy- and 4-stearyloxy-2,2,6,6-tetramethylpiperidine, a 
condensation product of N,N'-bis(2,2»6,6-tetramethyl-4>piperidyl)hexamethylenedlamine and 4-cyclohexy- 
lamino-2,6-dlchloro-1 , 3,6-tria2lne, N-(1,2,2,6,6-pentamethyl-4-plperidyl)-n-dodecylsuccinimide, 2-undecyl7, 

7.9.9- tetramethy!-1-oxa-3,8-dia2a-4-oxo-splro[4,5]decane, a reaction product of 7,7,9,9tetramethyl-2-cy- 
cloundecyl-oxa-3,8-diaza-4-oxospiro [4,5]decane and epichlorohydrin, 1 ,1bls (1 ,2,2,6,6-pentamethyl-4-piperi- 
dyloxycarbonyl)-2-(4-methoxyphenyl)ethene, N,N'-bisfonnyl-N,N'-bis(2,2,6,6-tetramethyl-4-plpehdyl)hexam- 
ethylenediamine, diester of 4-methoxymethylene-malonic acid with 1 ,2,2,6,6-pentamethyl-4-hydroxy piperid- 
ine, poly(methylpropyl-3oxy-4-(2,2,6,6-telramethyl-4-piperidyl)]-siloxane, reaction product of maleic acid an- 
hydride-a-olefin-copolymer with 2,2,6,6-tetramethyl-4-aminopiperldine or 1 ,2,2,6,6-pentamethyl-4-aminopi- 
peridine; a condensation product of 2-chloro-4,6-bis-(4-n-butylamino-1-ciclohexyloxy-2,2,6,6-tetramethyl- 
piperidyl)-1 ,3,5-triazine with 1 ,2-bis-(3-amino-propilamino)-ethane; products known with the trade name Chi- 
nassorb 2020 and registry Number 1 92268-64- 7or Tinuvin 123 and Registry Number 129757-67-1 ; products 
disclosed in EP 782994, US 4.477.616. 

2.7. Oxamides . such as 4,4'-dioctyloxyoxanilide, 2,2'-diethoxyoxanilide, 2,2'-dioctyloxy-5,5'-di-tert-butoxani- 
lide, 2,2'-didodecyloxy-5,5-di-tert-butoxanilide, 2-ethoxy-2'-ethyloxanllide, N,N'-bis(3-dimethylaminopropyl) 
oxamide. 2>ethoxy-2'-ethyl-5,4'-di-tert-butoxanilide, mixtures of o- and p-methoxy-disubstituted oxanilides and 
mixtures of o- and p-ethoxy-disubstituted oxanilides. 

2.8. 2-(2-HydrQxyphenyl)-1 ,3,5-triazines , such as 2,4,6-tris(2-hydroxy-4-octyloxyphenyl)-1 ,3,5-triazine, 
2-(2-hydroxy-4-octyloxyphenyl)-4,6-bjs(2,4-dimethylphenyl)-1,3,5-tria2ine, 2,4-bis(2-hydroxy-4-propyloxy- 
phenyl)-6-(2,4-dimethylphenyI)-1,3,5-tria2ine, 2-{2-hydroxy-4-octyloxyphenyl)-4,6-bls-(4-methylphenyl)-1 ,3, 
5-triazine. 2-(2-hydroxy-4-dodecyloxyphenyl)-4,6-bis{2,4-dimethylphenyl)-1 ,3,5-triazine, 2-<2-hydroxy-4-tri- 
decyloxyphenyl)-4,6-bis(2,4-dimethylphenyl)-1,3.6-triazine, 2-[2-hydroxy-4-(2-hydroxy-3-butyloxy-propoxy) 
phenyl]-4,6-bis(2,4-dimethyl)-1,3,5-tria2ine, 2-[2-hydroxy-4-(2-hydroxy-3-octyloxy-propyloxy)phenyl]-4,6- 
bis-(2,4-dimethy()-1 ,3,5-triazine, 2-[4-(dodecyloxy/tridecyloxy-2-hydroxypropoxy)-2-hydroxy-phenyl]-4,6-bis 
(2,4-dimethylphenyl)-1,3,5-tria2ine, 2-[2-hydroxy-4-(2-hydroxy-3-dodecyloxy-propoxy)phenyl]-4,6-bls(2,4- 
dimethylphenyl)-1 .3,5-tria2ine, 2-(2-hydroxy-4-hexyloxy)phenyl-4,6-diphenyl-1 ,3,5-triazine, 2-(2-hydroxy- 

4- methoxyphenyl)-4,6-diphenyI-1 ,3,5-triazine, 2,4,6-tris[2-hydroxy-4-(3-butoxy-2-hydroxy-propoxy)phenyl]- 
1 ,3,5-triazine, 2-(2-hydroxyphenyl)-4-(4-methoxyphenyl)-6-phenyl-1 ,3,5-triazine, 2-(2-hydroxy-4-[3-(2-ethyl- 
hexyl-1-oxy)-2-hydroxypropyloxy]phenyl}-4,6-bis(2,4-dimethylphenyl)-1,3,5-tria2ine. 



3. Metal deactivators , such as N.N'-diphenyloxamide, N-salicylal-N'-saltcyloyI hydrazine. N,N'-bi's(salicyloyi) hy- 
drazine, N,N'-bis(3,5-di-tert-butyl-4-hydroxyphenylpropionyl)hydrazine, 3-salicyloylamino-1 ,2,4-triazole, bis(ben- 
zylidene)oxalyl dihydrazide, oxaniiide, isophthaloyi dihydrazide, sebacoyi bisphenyilhydrazide, N,N'-diacetyladi- 
poyldihydrazlde, N,N'-bis(salicyloyl)oxalyl dihydrazide, N,N'-bis(salicyloyl)thiopropionyl dihydrazide. 
A, Phosphites and phosphonites , such astriphenyl phosphite, diphenyl alky! phosphites, phenyl dialkyi phosphites, 
tris(nonylphenyl) phosphite, trilauryl phosphite, trioctadecyl phosphite, distearyl pentaerythritol diphosphite, tris 
(2,4-di-tert-butylphenyl) phosphite: dilsodecyl pentaerythritol diphosphite, bis(2,4-di-tert-butylphenyl)-phosphite; 
bis(2,4-di-tert-butylphenyl)-pentaerythritol diphosphite, bis-(2,6-di-tert-butyl-4-methylphenyl)-pentaerythrito!-di- 
phosphite, diisodecyloxypentaerythritoi diphosphite, bis(2:4-di-tert-butyl-6-methylphenyl)pentaerythritol diphos- 
phite, bis(2,4,6-tris(tert-butylphenyl)pentaeiythritol diphosphite, tristearyl sorbitol triphosphlte,, bis(2,4-di-tert- 
butyl-6-methylphenyl) methyl phosphite, bis(2,4-di-tert butyl-6-methylphenyl) ethyl phosphite, 2,2',2"-nitrilo[trl- 
ethyltris(3.3*,5,5'-tetra-tert-butyl-1 ,1'-biphenyl-2,2-diyl)-phosphjte], 2-ethylhexyl-(3,3',5,5'-tetra-tert-butyl-1 ,1 '-bl- 
phenyl-2,2'-diyl)-phosphite, tetrakls(2.4-di-tert-butylphenyl) 4,4'-biphenylene diphosphonite, 
5. Hydroxylamines , such as N,N-dibenzylhydroxylamine, N,N-diethylhydroxylamine, N,N-diocty I hydroxy (amine, N, 
N-dilaurylhydroxylamine,N,N-ditetradecylhydroxylamine, N.Ndihexadecylhydroxylamine, N,N-dioctadecylhydrox- 
ylamine, N-hexadecyl-N-octadecylhydroxylamine, N-heptadecyl-N-octadecylhydroxylamine, N,N-dialkylhydroxy- 
lamlne derived from hydrogenated tallow amine. 
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6. Nitrones , such as N-benzyl-alpha-phenyl-nitrone, N-ethyl-alpha-methyl-nilrone, N-octyl-alpha-heptyl-nitrone, 
N-lauryl-alpha-undecyl-nltrone, N-tetradecyl-alpha-tridecyl-nitrone, N-hexadecyl-alpha-pentadecyl-nltrone, N-oc- 
tadecyl-alpha-pentadecyl-nitrone, N-heptadecyl-alpha-heptadecyl-nitrone, N-octadecyl-alpha-hexadecyl-nitrone, 
nitrone derived from N,N-dialkylhydroxylamine derived from hydrogenated tallow amine. 
5 7. Thiosynergtsts , such as dilauryl thiodiproplonate or distearyl thiodipropionate. 

8. Peroxide scavengers , such as esters of p-thiodipropionic acid: for example the lauryl, stearyl, myristyl or tridecyl 
esters, mercaptobenzimidazole or the zinc salt of 2-mercaptobenzimidazole, zinc dibutyldithiocarbamate, diocta- 
decyl disulfide, pentaerythritol tetrak[s(p-dodecylmercapto)propionate. 

9. Polyamide stabilisers , such as copper salts in combination with iodides and/or phosphorus compounds and 
10 salts of divalent manganese. 

10. Basic co-stabilisers , such as melamine, polyvinylpyrrolidone, dicyandiamide, triallyl cyanurate, urea deriva- 
tives, hydrazine derivatives, anriines, polyamides, polyurethanes, alkali metal salts and alkaline earth metal salts 
of higher fatty acids for example calcium stearate, zinc stearate, magnesium behenate, magnesium stearate, so- 
dium ricinoleate and potassium palmitate, antimony pyrocatecholate or zinc pyrocatecholate. 

15 11. Nucleating agents , for example inorganic substances such as talcum; metal oxides such as titanium dioxide 

or magnesium oxide, phosphates, carbonates or sulfates of, preferably, alkaline earth metals; organic compounds 
such as mono- or polycarboxyllc acids and the salts thereof, e.g. 4-tert-butylbenzoic acid, adipic acid, dipheny- 
lacetic acid, sodium succinate or sodium benzoate; polymeric compounds such as anionic copolymers. 

12. Benzofuranones and indolinones , for example those disclosed in U.S. 4,325,863; U.S. 4,338,244; U.S. 
20 5,175,312; U.S. 5,216,052; U.S. 5,252,643; DE-A-431 6611 ; DE-A-431 6622; DE-A-4316876; EP-A-0589839 or 

EP-A-0591 1 02 or 3-[4-(2-acetoxyethoxy)phenyl]-5,7-di-tert-butyl-benzofuran-2-one, 5,7-di-tert-butyl-3-[4-(2- 
stearoyloxyethoxy)-phenyl]-benzofuran-2-one. 3,3'-bls[5.7-di-tert-butyl-3-(4-[2-hydroxyethoxyl-phenyl)-benzo- 
furan-2-one],5,7-di-tert-butyl-3-(4-ethoxyphenyl)-benzofuran-2-one, 3-(4-acetoxy-3,5-dimethylphenyl)-5,7-di-tert- 
butyl-benzofuran-2-one, 3-(3,5-dimethyI-4-pivaloyloxyphenyl)-6,7-di-tert-butyl-benzofuran-2-one, 3-(2,3-di-meth- 
25 y|phenyl)-5,7-di-tert-butyl-ben2ofuran-2-one; product known with the trade name Irganox HP 136 and Registry 

Number 181314-48-7. 

13. Fillers and reinforcing agents , for example, calcium carbonate, silteates, glass fibres, asbestos, talc, kaolin, 
mica, barium sulfate, metal oxides and hydroxides such as calcium and zinc oxides, carbon black, graphite, wood 
flour and flours or fibers of other natural products, synthetic fibers. 

30 14. Other additives , such as plasticisers, lubricants, emulsifiers, pigments, rheology additives, catalysts, flow-con- 

trol agents, optical brighteners. flameproofing agents, antistatic agents and blowing agents. 

[0028] The weight ratio of the compounds of the fomiula (I) or the mixture thereof to the conventional additives may 
be 1 :0.5 to 1 :5. Preferably, the compounds of formula (I) are mixed with UV adsorbers selected from 2-hydroxy benz- 
35 ophenone and 2-(2'-hydroxyphenyl)ben20trlazole derivatives, benzofuranones and primary and secondary antioxi- 
dants. 

The following examples Illustrate the invention more specifically. 
Example 1 

40 

[0029] A mixture of 2-chloro-4,6-bis-((2,2,6,6-tetramethyl-piperidin-4-yl)butylamino)-1,3,5-triazine 134 g and 
1 ,6-hexanediamine 500 g Is warmed to ISO^'C and stirred for half an hour; 36 g of 30% sodium hydroxide are added 
slowly and the mixture warmed further to 1 60*'C while distilling off the water from the reaction and sodium hydroxide 
solution. The unreacted hexanediamine is then distilled under vacuum; the residue Is dissolved In 300 ml of toluene 
45 and the formed salt filtered off; the resulting solution Is evaporated to dryness, at the end under vacuum. 
N-(2,4-bis-((2,2,6,6-Tetramethyl-plperidin-4-yl)butylamino)-1,3,5-triazin-6-ll)-hexanediamine of formula XIV, melting at 

45-47'' C 



so 



55 




11 



10 



15 



H-N 



H— N 



is obtained as a residue. 
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C4H9 




(CH2)6 — NH2 



C4H9 



(XIV) 



20 



[0030] 200 g of the compound of the example 1 . dissolved in 400 ml of xylene, are slowly added to 29.5 g of thchlo- 
rolriazine dissolved in 280 ml of xylene. An exothemnic reaction starts and the temperature rises to 60**C. At the end 
of the addition the mixture is stirred for 1^ hour at 60*^0 , 36 g of 50% potassium hydroxide are added and the temperature 
increased to 80"C. The mixture is stirred for 1 hour and 1 00 ml of water are added. After the stirring is stopped, two 
phases separate and ihc aqueous phase is discarded. The organic phase is washed twice with water and the solvent 
evaporated wanming to 1 50°C. at the end under high vacuum. The compound of formula (XV), melting at ^8.5-1 00**C 
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IS obtained. 
Example 3 

[0031] 50.5 g of 2-(2.2.6.6-tetramethyl-plperidin-4-yl)butylamino-4,6-dichloro-1 ,3,6-triazine are dissolved in 150 ml 
of toluene. 8.1 g of 1 6-hexanediamine are added and the mixture is kept at SS^C under stirring for 14 hour. After adding 
20.3 g of 30% sodium hydroxide, the mixture is warmed to BO^C and stirred for two hours. The obtained slurry is added 
with 1 00 ml of toluene and the water azeotropically distilled; the fomned salt is filtered off and the wamn solution is left 
lo cool. The product crystallized after cooling is filtered and washed with toluene. After drying, the compound of formula 
XVI, melting at 144-147**C. is obtained. 



so 



55 
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(XVI) 

Example 4 

15 

[0032] Following the procedure described In example 3, from 50.5 g of 2-(2,2.6,6-tetramethyliDiperidin-4-yl)butylami- 
no-4,6-dlchloro-1 .3,5-triazlne and 27.6 g of N,N'-bis-(2^,6,6-tetramethyl-piperlridln-4-yl)-1 ,6-hexanediamlne. the com- 
pound of formula XVII, melting at 1 07.5-1 09.5*'C, is obtained: 



25 



30 




(XVII) 

Example 5 

[0033] A mixture of 1 9.3 g of the compound of example 3, 32 g of the compound of example 1 , 80 ml of xylene and 
40 5.9 g of 50% potassium hydroxide is wamied at 150°C and stinted for 5 hours distilling off water. The mixture is then 
cooled and the salt is filtered off. The filtered solution is dried by wamiing to 180**C, at the end under high vacuum. 
The compound of general formula (I) in which: 

R=H: R1=butyl; R2=R3=H; n=6 
45 A= group of fonnula (II) with R=H, Rl=butyl 

B= group of fomiula (IV) with m=6: R2=R3=H 
p=2 

melting at 144-147**C, is obtained. 
50 Example 6 

[0034] A mixture of 70.3 g of the compound of example 2, 2.9 g of hexanediamine, 130 ml of xylene and 6.2 g of 
50% potassium hydroxide is warmed at 150**C and stirred for 5 hours distilling off the water of the mixture. 150 ml of 
xylene are again added, the mixture is cooled and the salt filtered off. The filtered solution is dried by warming to 1 50**C, 
55 at the end under high vacuum. The compound of general fonnula (1) in which: 

R=H: R1=butyl; R2=R3=H; n=6 

A= group of fomnula (III) In which n=6; R=H. R1= butyl; R2=R3=H 



I- 
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B= group of formula in which m=6; R2=R3=H 
melting at IH-He^C, Is obtained. 
5 Example 7 

[0035] A mixture of 56 g of the compound of example 2, 1 .4 g of diethylenetriamine, 1 30 ml of xylene and 5 g of 50% 
potassium hydroxide is wanned at 150°C and stirred for 5 hours. The procedure as described in example 5 is followed. 
A compound of general formula (I) in which: 

10 

R=H; R1=butyl; R2=R3=H; n=6 

A= group of fomnula (III) in which n=6; R=H, R1= butyl; R2=R3=H 

B=: group of fonnula (V) In which r=1 

p=3 

*5 melting at ISO-IST'C, is obtained. 

Example 8 

[0036] A mixture of 56 g of the compound of example 2, 1.75 g of N,N'-(3-amlnopropyl)ethylenediamine, 130 ml of 
20 xylene and 5 g of 50% KOH is wanned to 150'*C and stirred for 6 hours. The procedure as described in example 5 is 
followed. A compound of general formula (I) melting at 125-129°C is obtained in which: 

R^H; R1=butyl; R2-R3=H; n=6 

A= group of fonnula (III) in which n=6; R=H, R1= butyl; R2=:R3=H 
25 B= group of fomriula (VII) in which m=2 

p=4 

Example 9 

30 [0037] Following the procedure as described in example 5, from 26 g of the compound of example 4 and 32 g of the 
compound of example 1 , a compound of general fonmula (I) is obtained, melting at 124-127**C» In which: 

R=H; R1=butyl; R2=R3=H; n=6 
A= group of fonnula (II) with R1=butyl, R=H 
35 B= group of formula (IV) in which m=6; R2=R3= group of fomnula (II) 

p=2 

Example 1 0 

40 [0038] Following the procedure as described in example 6, from 56 g of the compound of example 2 and 20.8 g of 
N,N'-bis-(2,2,6,6-tetramethyl-piperidin-4-yl)-1 ,6-hexanediamine, a compound of general fonnula (I) is obtained, melting 
at 124-1 30'*»C. In which: 

R=H; R1=butyl; R2=R3=H; n=6 
45 A= group of fonnula (III), in which n=6; R=H; R1=butyl; R2=R3=H 

B= group of fonnula (IV) in which m=6; R2=R3= group of fonnula (II) 
p=2 

Example 1 1 

so 

[0039] 32.7 g of the compound of example 6 are added to 250 ml of cyclohexane, followed by 0.13 g of molybdenum 
oxide. The solution is heated to the boiling temperature and 20.7 g of 80% tert-butylhydroperoxide are added, in about 
2 hours, while azeotropically distilling off any water, during this period, 0.13 g of molybdenum oxide are added twice. 
The reaction mixture is then transfen^ed, together with additional 0.3 g of molybdenum oxide, in a pressure vessel and 
55 kept at 125°C under agitation for 12 hours. After cooling, the insoluble matter Is filtered off and the solution stirred with 
5% sodium sulfite at ec^C for 30'; after separation of the water phase and washing with water, the organic phase is 
evaporated to dryness, at the end under vacuum. 

[0040] A compound of general formula (I) melting at 147-154°C is obtained. In which: 
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R=-0-R4 with R4=cyclohexyl; R1=butyl; R2=R3=H; n=6 

A= group of formula (III) in which n=6; R=-0-R4 with R4=cyclohexyl, R1=butyl; R2=R3=H 

B= group of formula (IV) in which m=6; R2=R3=H 

p=2 



10 



15 



20 



25 



30 



35 



Example 12 

[0041] Following the procedure as described in example 11 , from the compound of example 7 the same compound 
is obtained, melting at 1 60-1 68*'C, in which R=-0-R4 and R4 means cyclohexyl. 

Example 13 

[0042] Following the procedure as described in example 11 , from the compound of example 8 the same compound 
is obtained, merting at 123-136''C, in which R=-0-R4 and R4 means cyclohexyl. 

Example 14 

[0043] 1 000 g of low density polyethylene (FerteneOEF 29), 2 g of n-octadecyl-3-(3,5-dl-tert-butyl-4-hydroxyphenyl)- 
propionate, 1 g of calcium slearate and 1 .5 g of stabilizers were homogeneously blended. The mixtures were extruded 
at 1 90*'C and palletized. From the pellets, films 0.2 mm thick were obtained by pressing at 200**C. Specimens of these 
films -Were exposed to the UV radiations in a Weatherometer WOM Ci65 at a black panel temperature of 65**C. The 
Increasing of the carbonylic absorption in the IR range at 1715 cm-"* was periodically checked and the time T 0.1 
required for the carbonylic band to increase to 0.1 , evaluated. 
[0044] The results arc summarized in the Table 1 . 

Table 1 



Stabilizer 


T0.1 (hours) 


Without stabilizer 


235 


Compound of example 5 


4150 


Compound of example 6 


4270 


Compound of example 8 


4200 


Compound of example 10 


4320 


Chimassorb ® 944 


3850 


Uvasorb <g> HA 88 


4000 



40 



45 



50 



55 



Example 1 5 

[0045] Homogeneous blends from polypropylene 1 000 g, 1 ,3,5-tris-(3.5-di-tert-butyl-4-hyroxybenzyl)-cyanurate 1 g, 
calcium stearate 0.5 g and stabilizers 1 .5 g were obtained. 

[0046] The blends were extruded at 250*'C and pelletized. The pellets were then spun by a fiber extruder into mul- 
tifilaments fibers and tentered on a white cardboard at 120^C for 20 minutes. 

[0047] Specimens of the fibers were exposed to the U V radiations in a Weatherometer WOM CI65 at a black panel 
temperature of 65^ C. 

[0048] The photodegradation was evaluated by periodically collecting samples and measuring the time T 50 request- 
ed for reducing to halve the starting tensile strength. 
[0049] The results are summarized in the Table 2. 

Table 2 



Stabilizer 


T 50 (hours) 


Without stabilizer 


220 


Compound of example 5 


1260 


Compound of example 7 


1335 
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Table 2 (continued) 



Stabilizer 


T 50 (hours) 


Compound of example 1 0 


1370 


Chimassorb (S> 944 


1140 


Uvasorb <S> HA 88 


1190 



Example 1 6 

[0050] Polyethylene films were prepared according the procedure of the example 14. 

[0051] Specimens of films were soaked in a 20% water solution of the pesticide Metam Sodium for 24 hours and 
than exposed to the UV radiations in a Weatherometer WOM in order to evaluate the time T 0.1 required to increase 
the carbonyl band to 0.1, as explained in example 14. 
[0052] The table 3 shows the obtained results. 



Table 3 



Stabilizer 


T0.1 (hours) 


Without stabilizer 


220 


Compound of example 6 


960 


Compound of example 8 


890 


Connpound of example 12 


3920 


Compound of example 13 


3870 


Chimassorb ® 944 


710 


Uvasorb ® HA 88 


880 



Claims 

1 . Compounds of general formula (1): 




formula (I) 



in which: 
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R is H, methyl or the-0-R4 group; 

R4 is linear or branched C1 -C8 alkyi or cyclohexyl; 

R1 is hydrogen or a C1 -C8 linear or branched alkyI group; 

R2 and R3, which can be the sanne or different, are H, C1-C8 linear or branched alkyI groups or a group of 
formula (II) 




formula (II) 



A is the-N-R2R3 group or a group of formula (III) 




formula (III) 



in which R, R1 R2, R3 have the meanings previously defined; 
n is from 2 to 6; 
p is from 2 to 5; 

B means groups of formulas from (IV) to (VHI); 



(ai2)m 

N N IV 



R2 Ra 
where R2 and R3 have the meanings previously defined 
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-NH ( CH2 CH2 N ) CH2 CH2 NH 

I ' 

(V) 

I 

— NH ( CH2 )pN (CH2 ) ^ NH 

(VI) 



NH ( CH2 ) — N (CHZ ) N ( CH2 ) NH- 

3 m 3 



m 



2S 



-m ( CH2 ) CH ( CHZ ) ^ NH 



CH2 

I (VW) 

30 NH 

I 

in which m is from 2 to 12 and r from 1 to 3, said compounds having well defined, not polydispersed, moiecular 
35 weights. 

2. Compounds according to claim 1 in which R is hydrogen or methyl. 

3. Compounds according to claim 1 in which R is the-0-R4 group. 

4. Compounds according to claim 3 in which R4 is cyclohexyl. 

5. Compounds according to claim 1 In which R1 Is hydrogen, methyl or butyl. 

45 6. Compounds according to claim 1 in which R2 and R3, which are the same, are hydrogen or a group of formula (II). 

7. Compounds according to claims 1 to 6 in which A is the group of fomnula (II) or the group of fonmula (III). 

8. A process for the preparation of compounds of formula (I) as claimed in claim 1 , comprising the following steps: 

50 

a) reacting a compound of formula IX: 



55 
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R-N 



R— N. 



(«X) 



with the necessary amount of an amine of fonnula X: 



H— N — (CH2)n-Jl — H 

R2 R3 (X) 



to obtain a compound of fomiula XI: 




R— N 



R-N 



>-N 



^N— {CH2)„-N H (XI) 




b) reacting two moles of the compound of fonnula XI with one mole of cyanuric chloride to obtain the intemie- 
diate of formula XII: 



R-N 



R-N 




R1 

N _ ^N— (CH2)„— N-f^?-^N (CH2)„ N— ^ /i 




(XII) 



N-R 




N-R 



c) reacting the compound of fomiula XII with the polyamines containing the previous mentioned groups of 
formulas from IV to VIII, R, R^, R2 ^ '^4 being defined as in claim 1. 

A process for the preparation of compounds of formula (I) which comprises reacting compounds of formula (XI) 
with compounds of formula (XIII) 
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10 




in which R, R1 , R2, R3 have the meanings as defined in claim 1 . 

15 10. A process for the preparation of compounds of fomnula (1) in which R=-OR4 which comprises reacting the corre- 
sponding compounds of formula (I), in which R=H, with aliphatic or cycloaiiphatic hydrocarbons in the presence 
of peroxides or hydroperoxides and molybdenum oxide. 

11. A method for stabilizing organic materials with the compounds of the claims 1 to 7. 

20 

12. A method according to claim 11 in which the organic materials are polyolefins. 

13. Compositions comprising an organic material sensitive to the degradation induced by light, heat and oxidation, 
containing at least one compound of formula (I). 

25 

14. Compositions according to claim 13 in which the organic materials are polyolefins. 

15. Mixtures of the compounds of fomnula (I) with other Hindered Amines Light Stabilizers containing the 2,2,6, 6-te- 
tramethyl-4-piperidyl group. 

30 

16. Mixtures of the compounds of formula (I) with UV adsorbers selected form 2-hydroxy benzophenone and 2-(2'- 
hydroxyphenyl)benzotriazole derivatives. 

17. Mixtures of the compounds of formula (I) with benzofuranones. 

35 

18. Mixtures of the compounds of formula (I) with primary and secondary antioxidants. 
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